Docking of a human rhinovirus neutralizing antibody onto the viral capsid.
The structure of the complex between the Fab fragment of a human rhinovirus serotype 2 (HRV2) neutralizing antibody (8F5) and a cross-reactive synthetic peptide derived from the viral capsid protein VP2 has been recently determined by crystallographic methods. The conformation adopted by the peptide was very similar to and could be superimposed onto the corresponding region of the viral protein VP2 of human rhinovirus 1A (HRV1A) whose three-dimensional structure is known. The structure of the Fab fragment determined in the complex was docked onto the viral capsid using the superimposition transformation found for the peptide. In the resulting model the Fab protrudes almost radially to about 60 A from the surface of the virion without any major steric problem. The Fab fragment was then placed on each one of the 60 equivalent epitopes using the T = 1 icosahedral symmetry of the virus. The closest pairs of Fab fragments are related by viral 2-fold axes and run almost parallel to each other without clashing. These axes of symmetry from the viral particle could thus be coincident with the dyad axes of the antibodies. Furthermore, comparison of the three-dimensional structure of the Fab/peptide complex with the structure of the Fab fragment alone indicates that the flexibility of the antibody's elbow would facilitate bivalent attachment to the same viral particle. In accordance with the docking results, experimental determination of the stoichiometry of binding yielded a ratio of 30 IgG molecules per virion also suggesting bivalent attachment of antibody 8F5 onto the viral particle. The neutralization of viral infectivity, being neither aggregation (this paper) nor inhibition of receptor binding, might be mainly achieved by reducing viral spread from cell to cell and/or inhibition of uncoating.